Abstract: PURPOSE: To analyze the feasibility of combining computer-assisted 3-dimensional planning with patient-specific drill guides and to evaluate this technology's surgical outcomes for distal radius intra-articular malunions. METHODS: Six symptomatic patients with intra-articular malunions of the distal radius with a stepoff of more than 2 mm were treated with an outside-in corrective osteotomy. The described cases consist of 2 malunited volar Barton fractures, 2 radial styloid fractures, 1 AOtype C1 fracture, and 1 die-punch fracture. The osteotomies were guided by 3-dimensionally generated aiming guides that allowed precise cutting and the reduction of up to 2 fragments. All 6 patients were examined clinically and radiologically after 1 year. The surgical outcomes were quantitatively analyzed by comparing the preoperative and postoperative computed tomographic data. RESULTS: In all 6 cases, the osteotomies were consolidated 8 weeks postoperatively. After 1 year, 4 patients were pain-free, 1 had mild pain, and 1 experienced moderate pain during heavy work. Wrist motion and grip strength were improved in all patients. The postoperative radiographs showed no articular stepoff or degenerative changes. CONCLUSIONS: Patient-specific aiming guides provided a reliable method to correct intraarticular malunions of the distal radius. This technique allows the surgeon to safely perform difficult intra-articular osteotomies and may help limit the need for salvage procedures such as partial or complete wrist arthrodesis. To analyze the feasibility of combining computer-assisted 3-dimensional planning with patient-7 specific drill guides and to evaluate its surgical outcomes for distal radius intra-articular malunions. 8 9
9

Methods: 10
Six symptomatic patients with intra-articular malunions of the distal radius with a step-off of more 11 than 2 mm were treated with an outside-in corrective osteotomy. The described cases consist of 2 12 malunited volar Barton fractures, 2 radial styloid fractures, one AO-type C1 fracture, and 1 die-punch 13 fracture. The osteotomies were guided by 3-dimensionally generated aiming guides that allowed 14 precise cutting and the reduction of up to 2 fragments. All 6 patients were examined clinically and 15 radiologically after 1 year. The surgical outcomes were quantitatively analyzed by comparing the pre-16 and postoperative computed tomographic data. 17
18
Results: 19
In all 6 cases, the osteotomies were consolidated 8 weeks postoperatively. After 1 year, 4 patients 20 were pain-free, one had mild pain, and one experienced moderate pain during heavy work. Wrist 21 motion and grip strength were improved in all patients. The postoperative radiographs showed no 22 articular step-off or degenerative changes. 23 24 Discussion: 25
Patient-specific aiming guides provided a reliable method to correct intra-articular malunions of the 26 distal radius. This technique allows the surgeon to safely perform difficult intra-articular osteotomies 27 and may help limit the need for salvage procedures such as partial or complete wrist arthrodesis. 28 
74
Based on these data, the surgery was virtually planned on a standard personal This 63-year-old retiree had a volar-radial to dorsal-ulnar fracture line (AO 23-B1.2).
109
As shown in Figure 1 , a proximal shift of the scaphoid fossa of nearly 3 mm was 
136
Furthermore, an extra-articular osteotomy was required to correct the radial length 137 and inclination of the joint, which was guided in a similar manner to that described 
RESULTS
187
Clinical Results
188
At the 1-year follow-up, all patients showed a clear improvement in wrist function
189
( Table 2 ). The range of motion improved on average by 19º of wrist extension, 13º of preoperatively. In these cases, the orientation error was reduced by 60% and 77%, respectively. In case 3, the rotational error increased by 8° after the osteotomy. 
249
Another advantage is that a full-scale print-out of the malunited bone can be 250 produced, providing simulation of the intervention with real surgical tools. (denoted by red dots) is selected on the articular surface of the preoperative radius.
349
The best-fitting 3D plane, shown in orange, is calculated based on the selected 
